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REMARKS 

Claims 1 to 4 and 7 to 27 are pending. Claims 1 and 17 are independent.^ Favorable 
reconsideration and fiirther examination are respectfully requested. 

Regarding the outstanding restriction requirement, the Office Action states the following: 

S. AppHcsnt'si sles^Cfn mv^s& Group I ► 0\m mi~W\n\^ reply Siied m 

3,r ' sj L.I t ^ ^ V. r 1 " f 1 1 ^ J 1 1, t"^ d I t h i n ■< 1 -J a 
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iaySE^atiofts. §5 i$ rioted ^m. n^h^r m tnmmr ot op#rsl;!E?g a dssClssetJ tii^>\<^ mt 
T*^?'- si sr =5,-* cis worked v*prf? *vjtihei !i«T) t ^ ^ana\>^ c a *5<i d iin ^ttor dcj rot 

"'3■5h^^^^->•gJ;^^)■^-^ -ijfv^rct; n!*-"*iC^ s d"^ '^1 »nVS pit^^H SbiP Wirh H "^^ l^^riirij? 

sf» 0^ no s^*" ca -^rf f ete^rr i* irg psPtmsb I f!\ of •^^s ^is^p' osra A v.^"^ 

r<^ 1 ndro'* at OUTS I'' 2"* sre vw h -^jwn ttxim k rtho cor dss^^on bv h * ^vat h-^^t 
as bejn^ drawn; s mn-elsctsd invenJisn.. 

While we disagree that an element "for" doing something is an intended use limitation^, we have 

amended claim 17, as shown above, to specify how the recited elements are configured, among 
other things. Given these amendments, the arguments presented for withdrawal of the restriction 

' The Examiner is urged to independently confirm this recitation of the pending claims. 
^ Office Action, pages 2 and 3 

^ If this were the accepted rule, the well accepted "means-plus-fimction" claim format would be meaningless. 
However, we note that the claims, as previously written, were not in means-plus-fimction form. 
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in the Amendment filed on June 28, 201 1 still apply. To summarize those arguments, we submit 
that there is unity of invention for this application under PCX Rules 13.1 and 13.2. More 

specifically, PCT Rule 13.2 states 

Where a group of inventions is claimed in one and the same international application, the 
requirement of unity of invention refeired to in Rule 13.1 shall be fulfilled only when there is a 
technical relationship among those inventions in\ oh ing one or more of the same or corresponding 
special technical features. The expression "special technical features" shall mean those technical 
features that define a contribution which each of the claimed inventions, considered as a whole, 
makes over the prior art. 

For the claims amended above, there is a relationship among the inventions of Groups I and II, 
which involve one or more of the same or corresponding special technical features. As stated in 
the rule, a special technical feature means "technical features that define a contribution which 
each of the claimed inventions, considered as a whole, makes over the prior art". 
In this case, the independent claims of both Groups I and II include the following: 



1 

wherein delivering the sufficient quantity of liquid water comprises: 

determining, for each of a plurality of currents, a maximum voltage for the one or more 
fiiel cells as a function of liquid water flow rate, the each of a plurality of cim ents being 
within a range of operating conditions of the one or more fiiel cells; 

determining a calibration function expressing a minimum liquid watei" flow rate as a 
function of cuiTent and/or ah stoichiometry, the minimum liquid watei- flow rate being based 
on a coiTcsponding maximum voltage; and 

delivering at least the minimimi liquid water flow rate for a corresponding current drawn 
from the one or more fiael cells and/or for the air stoichiometry, the delivered minimum 
liquid water flow rate being determined by the calibration fianction. 



17.... 

a controller configiu'ed to control delivery of the sufficient quantity of liquid water, the 
controller being configured (i) to determine, for each of a plui-ality of currents, a maximum voltage 
for the one or more fuel cells as a function of liquid watei" flow rate, the each of a plurality of 
currents being within a range of operating conditions of the one or more fuel cells, (ii) to 
determine a calibration function expressing a minimum liquid water flow rate as a ftmction of 
current and/or ah stoichiometry, the minimum liquid water flow rate being based on a 
corresponding maximum voltage, and (iii) to control delivery of at least the minimum liquid water 
flow rate for a corresponding current drawn from the one or more fiiel cells and/or for the air 
stoichiometry, the delivered minimum liquid water flow rate being determined by the calibration 
fimction. 
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As explained below, it is our belief that the foregoing features define over the art of record and, 
therefore, qualify as a special technical feature according to PCX rule. Accordingly, we 
respectfully request withdrawal of the restriction. 
Next, the claims were rejected as follows: 

a. vji^s dsi:!^ rftseetioi^s under 35 U.S.C. 1 1 2. ssGcnd aaragraph, on ciaims 1 . 4. 
■50. -i 1 , ai-:cS t£ w<ihdra>v($. t^ecauss d&in s has t^sfs atTiSfsded and A>c-pSica?«;£ 

i^espestivgiy -n claims l ar>s 4 is a rasaftv» mm -mk-h fSRdsfs ih© cia«fns sndefim©. Th© 
issrrTj '■nG^rTiai^ ss sot <3af!?5sd by Jha «ii?n, t^is speciliiiSsscyr? dcfts mt prmim a standard 
for ascfjdaining the requisitss rjegr<*8, as^d os^is otcS??a'y si<jil in ihs srt wousd no? bs? 
r^sensbliy sppslsed of s;!^ scope of d>e invention. Fcsr the fs^rpsases of examifiasion it 
wiu ts6 sssum^d stsrtdsrd c^eratirsg sim xmifiQ condESi&ns tau<5h^ mmia th^ pmr m 
m&sU ilia ismltaiiofvs d & mn^s erf nofmal opsfMi??^: cofiditisns. 

As shown above, the claims have been amended. 

Turning to the art rejections, claims 1 to 3 and 7 to 16 were rejected over WOOO/63992 
(Brambilla) in view of U.S. Patent Publication No. 2003/0186093 (St-Pierre) and U.S. Patent No. 
6,524,733 (Nonobe). We respectfully traverse the foregoing rejection. 

Claim 1 recites: 

1. A method of operating an electrochemical fiael cell stack comprising a plurality of fiael 
cells, each of the fuel cells comprising an anode, an ion transfer membrane, and a cathode, the 
method comprising: 

delivering fluid fiael to one or more fluid flow chaimels in each anode of one or more fiael 
cells in the electrochemical fuel cell stack; 
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delivering fluid oxidant to one or more fluid flow channels in each cathode of the one or more 

fuel cells; 

exhausting reaction by-products and imused oxidant from the one or more fluid flow channels 
in each cathode of the one or more fuel cells; and 

delivering a sufficient quantity of liquid water to the one or more fluid flow channels in each 
cathode of the one or more fuel cells such that a relative humidity of 100% is maintained 
throughout the one or more fluid flow channels in each cathode of the one or more fuel cells; 

wherein delivering the sufficient quantity of liquid water comprises: 

determining, for each of a plui-ality of currents, a maximum voltage for the one or more 

fuel cells as a fLmction of liquid water flow rate, the each of a plurality of currents being 

within a range of operating conditions of the one or more fuel cells; 

dctcrmininL' a calibration function expressing a minimum liquid water flow rate as a 

fimction of cm rent and or air stoichiometry. the minimum liquid water flow rate being based 

on a corresponding maximum voltage ; and 

delivering at least the minimum liquid water flow rate for a corresponding current drawn 

from the one or more fiael cells and/or for the air stoichiometry, the delivered minimum liquid 

water flow rate being determined by the calibration fimction . 

As explained previously, the applied art is not understood to disclose or to suggest at least the 
foregoing underlined features of claim 1. In response to our previous arguments, the Office 
Action states the following: 



*ei fur her fv B ^Tfeil o n:I csde^sEri n^'te %mxi^''ato^ *ordt^^«;o n 
c^vo the syqjed ! rf^itatkn^; f heJ<ar« Fs.rtfe tets inf« oo** s *© app!ii>sm " 

Co., 8CH> F.Kd 1 0il, 23^ USPQ 37S {Fed. Cif. nm). 
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In response to these arguments, we note that our arguments do not address the references 

individually, but rather address the combination of references. More specifically, on page 4, the 

Office Action states the following: 

RegafSing clasms a?^ 3^1 2. BmmMs aisdesss a ryieshod: of oeeratis^g @ feed 
eels s^^k {SO; Rgtjm 1 \ havsn^ an snocJe. aj^ (on teans^ar jftsmbraifss. and a camcds 
fx-mpf s.ir^g cSs-Si^biutifsg t«ie gassosiS cta^sts «cl©ls*^©r!rg liu-d f^^os asxj x^dafst o fiov» 
cha'-sneij:} ifr^an *ctd^3 uaed ;c dfso^ a^ae 'cactjsrss fS 4 ^S. Etcamoio l, Bi ana iiqusd 
wa:;^! ^ kv e v fo t if fU \i t o--- -tx^ ^ ' s i { I mi S, c ok vh-»- t fhv^ < to po 
*o <t\.>i'nii'4, t wo i^i^je the s.ifNj ^ odis { 1 3-4) Nut it d'^es v. 8>>{j.Keitl)? e.t.:'s 3. 

jowasess fnes'eassf^ tm qumiiW a? de§svemcs as a tocJ^sn of feeS cesl siiSTsnt and 

St-Pierre was cited to make up for this admitted deficiency of Brambilla. In particular, the 
Office Action states: 

StPisFfie tsaches s ^ie! ssil wiii^U ^md^ sufssisnt wials? to t^e simk to top 

hd tm' ■, i * 1 r ! j i i \ pi -m H H 

vAb&fe'iOovj t)vfL.fJtna* ->li 1 >t «s -stt u-i* th#» nv^ tio-^ o 

r(3\.»^gn t N t- li !v 1.1 \^,f ^ {h*? Kf t> » i fisj I rfiu^iv ">i 1 5 

However, as we understand it, Brambilla and St-Pierre do not disclose, nor does the Office 
Action allege that they disclose, at least the following underlined features: 



* Emphasis added 

* Office Action, page 4 
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determining, for each of a plurality of currents, a maximum voltage for the one or more 
fuel cells as a function of liquid water flow rate, the each of a plurality of currents being 
within a range of operating conditions of the one or more fuel cells; 

determining a calibration iimction expressing a minimum liquid water flow rate as a 
function of current and/or ah stoichiometry. the minimum liquid water flow rate being based 
on a corresponding maximum vohage ; and 

delivering at least the minimum liquid water flow rate for a corresponding current drawn 
from the one or more fuel cells and/or for the air stoichiometry, the delivered minimum liquid 
water flow rate being determined by the calibration fimction . 



It appears that Nonobe was cited for its alleged disclosure of these features. However, if we can 
show that Nonobe does not disclose or suggest these features, then the combination of Brambilla, 
St-Pierre and Nonobe cannot disclose or suggest these features. Consequently, in this case, 
addressing Nonobe does not constitute addressing the references individually. 

As previously noted, Nonobe describes the following: 

a fuel cell system having a polymer electrolyte type fuel cell formed by stacking unit cells, each of 
which has an eleclrolyle membrane sandwiched by two electrodes, the system including a fuel gas 
supplier thai supplies a fuel gas to the fiael cell, a fuel gas humidifier that humidifies the fuel gas, a 
current detector that detects an electric current outputted from the friel cell, a resistance detector 
that detects a resistance of the fuel cell, and a humidification condition determiner that determines 
a condition of humidification of the electrolyte membranes based on the current detected by the 
current detector and the resistance detected by the resistance detector .'" 



Figs. 4 to 7 of Nonobe show humidification determining routines, which are executable to 
determine a humidification condition of the fuel cell. The routine shown in Fig. 4, for example, 
determines whether a differential value of a cell resistance dR/dt at a predetermined current, Iset, 
is between two resistance differential thresholds a and P (see, e.g., Fig. 4, S208). The location of 
dR/dt relative to a and P determines whether the humidification of the electrolyte membrane is 
insufficient (S214), proper (S212), or excessive (S216).' The routine shown in Fig. 5 determines 
whether a differential value of the cell voltage dV/dt at Iset is between an upper threshold y and a 



* Col. 2, lines 4 to 16 (emphasis added) 
' Nonobe, col. 9, lines 30 to 42 
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lower threshold 5. As above, the location of dV/dt relative to y and 6 determines whether the 
humidification of the electrolyte membrane is insufficient (S3 14), proper (S3 12), or excessive 
(S3 16). The routine shown in Fig. 6 detects insufficient or proper humidification of the 
electrolyte membrane by detecting a change in voltage, AV, associated with an increase in 
oxidative gas supplied to a fuel cell. If AV is less than zero, there is insufficient humidification 
(S414). If AV is greater than or equal than zero, there is proper humidification (S414). The 
routine of Fig. 7 determines whether humidification is proper based on a variation in voltages of 
individual cells in the fuel cell.^ 

As we understand the Office Action, Brambilla is modified by St-Pierre's method of 
maintaining a relative humidity of a membrane at 100%. Nonobe was cited for its methods of 
maintaining humidification, and was cited by the Office Action to incorporate the Nonbe 
humdification routines into the hypothetical Brambilla/St-Pierre combination. However, even if 
one were to do that, the resulting hypothetical combination would, at best, maintain 
humidification according to one of the Nonobe routines described above, and shown in Nonobe's 
Figs. 4 to 7. None of these routines, however, disclose or suggest the calibration function recited 
in claim 1, in which a minimum liquid water flow rate is expressed as a function of ctirrent 
and/or air stoichiometry, where the minimum liquid water flow rate is based on a corresponding 
maximum voltage, and a delivered minimum liquid water flow rate is determined by the 
calibration fiinction. The mere presence of current and voltage in some of the routines of 
Nonobe does not render obvious the very specific calibration function claimed. 



^ See, e.g., Nonobe, col. 11, lines 39 to 63 
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For at least the foreoging reasons, independent claim 1 is believed to be patentable over 
the applied art. Independent claim 17 is also believed to be patentable over the applied art for at 
least the reasons explained above. 

Dependent claims are also believed to define patentable features. Each dependent claim 
partakes of the novelty of its corresponding independent claim and, as such, each has not been 
discussed specifically herein. 

It is believed that all of the pending claims have been addressed. However, the absence 
of a reply to a specific rejection, issue or comment does not signify agreement with or 
concession of that rejection, issue or conmient. In addition, because the arguments made above 
may not be exhaustive, there may be reasons for patentability of any or all pending claims (or 
other claims) that have not been expressed. Finally, nothing in this paper should be construed as 
an intent to concede any issue with regard to any claim, except as specifically stated in this 
paper, and the amendment of any claim does not necessarily signify concession of 
tmpatentability of the claim prior to its amendment. 

In view of the foregoing remarks, we respectfiiUy submit that the appUcation is in 
condition for allowance, and such action is respectfiiUy requested at the Examiner's earliest 
convenience. 

The undersigned attorney can be reached at the address shown below. All telephone calls 
should be directed to the undersigned at 617-521-7896. 

Please apply any other charges or credits to deposit account 06-1050. 



Applicants : Jeremy Stephen Matcham, et al. Attorney's Docket No.: 

Serial No. : 10/584,780 17638-008US1 /INTEU/P31704US 

Filed : September 28, 2007 

Page : 18 of 18 



Respectfully submitted, 

December 1 4, 20 1 1 /Paul Pysher/ 

Date: 

Paul A. Pysher 
Reg. No. 40,780 

Fish & Richardson P.C. 
One Marina Park Drive 
Boston, MA 02210 
Telephone: (617) 542-5070 
Facsimile: (617) 542-8906 



